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1.0 INTRODUCTION 

 

1.1 Project Description 

 

This design report summarizes hydrologic and hydraulic analyses for the proposed Maple 

Canyon Restoration Phase I (herein referred to as the “project”).  This design report supersedes 

the previously prepared drainage study titled “Drainage Report Maple Canyon” dated December 

2016 by AECOM. The project is a restoration project which involves replacement and/or 

relocation of thirteen (13) storm drain outfalls, analyzing hydrology and hydraulics tributary to 

the outfall and recommending storm drain and inlet improvements to convey the peak flow. The 

thirteen (13) storm drain outfall locations were identified as a part of Maple Canyon Watershed 

Master Plan (WMP). The thirteen (13) storm drain outfalls are categorized into seventeen (17) 

systems for the purpose of analysis. Refer to Table 1 for the locations of the seventeen (17)  

systems. 

Table 1: Summary of System Locations 

System ID System Location 
1 Brant Street and Barnson Place 
2 Albatross Street and Olive Street 
3 Second Avenue (south of Quince Street) 
4 Third Avenue and Quince Street 
5 Third Avenue (between Quince Street and Redwood Street) 
6  Fourth Avenue and Redwood Street 
7 Fourth Avenue and Quince Street 
8 Third Avenue and Palm Street 
9 Third Avenue (between Olive and Palm Street) 
10 Third Avenue and Olive Street 
11 Second Avenue and Olive Street 
12 First Avenue Pedestrian Bridge 
13 First Avenue and Nutmeg Street 
14 Front Street (between Nutmeg Street and Maple Street) 
15  Albatross Street and Maple Street 
16 Curlew Street and Maple Canyon Trail 
17 State Street and West Maple Street 
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1.2 Water Quality 

 
The project is not subject to “Permanent Storm Water Requirements” according to the City of 

San Diego Storm Water Standards (SWS) Manual, (October  2018). The project does not 

propose any new impervious surfaces and only includes the removal and replacement of drainage 

infrastructure (i.e., inlets, storm drains, and outfall energy dissipation). Therefore, the project 

does not require a Standard Development Project Storm Water Quality Management Plan (SDP 

SWQMP) or Priority Development Project Storm Water Quality Management Plan (PDP 

SWQMP). 

 
Figure 1: Vicinity Map 
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2.0 HYDROLOGY 

 

Hydrologic conditions for the drainage areas tributary to each storm drain outfall have been 

analyzed for pre-project and post-project conditions.  

 

2.1 Methodology 

 

The 100-year, 6-hour post-project condition flow rates have been computed using the Modified 

Rational Method.  The hydrologic methodology utilized for the project has been taken from the 

City of San Diego Drainage Design Manual, dated January 2017.  The Rational Method 

computer program developed by Advanced Engineering Software (AES 2003) was used for this 

study because it satisfies the City of San Diego’s design criteria.     

 

2.2 AES Rational Method Computer Model 

 

The AES hydrologic model is developed by creating independent node-link models of each 

interior drainage basin and linking these sub-models together at confluence points. The AES 

program has the capability to perform calculations for 15 hydrologic processes.  These processes 

are assigned code numbers that appear in the results.  The code numbers and their significance 

are as follows: 

 
Subarea Hydrologic Processes (Codes) 

 

Code 1: Confluence analysis at node 

Code 2: Initial subarea analysis 

Code 3: Pipe flow travel time (computer-estimate pipe sizes) 

Code 4: Pipe flow travel time (user-specified pipe size) 

Code 5: Trapezoidal channel travel time 

Code 6: Street flow analysis through a subarea 

Code 7: User-specified information at a node 

Code 8: Addition of the subarea runoff to mainline 

Code 9: V-Gutter flow through subarea 
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Code 10: Copy mainstream data onto memory bank 

Code 11: Confluence a memory bank with the mainstream memory 

Code 12: Clear a memory bank 

Code 13: Clear the mainstream memory 

Code 14: Copy a memory bank onto the mainstream memory 

Code 15: Hydrologic data bank storage functions 

 

In order to perform the hydrologic analysis, base information for the study area is required.  This 

information includes the existing drainage facility locations and sizes, existing land uses, flow 

patterns, drainage basin boundaries, and topographic elevations. Drainage basin boundaries, flow 

patterns, and topographic elevations are shown on the drainage exhibits located in the map 

pockets.   

 

2.3 Design Criteria 

 

The hydrologic conditions were analyzed in accordance with the City of San Diego's design 

criteria as follows: 

 

Design Storm:    100-year, 6-hour 

Runoff Coefficients:   weighted runoff coefficient 

      Soil Type:    D  

Rainfall Intensity:   Based on time-intensity criteria per City of San 

Diego Drainage Design Manual, January 2017 

 
(1) The runoff coefficients selected are presented in, “Table A-1: Runoff Coefficient for Urban Areas” 

Drainage Design Manual (January 2017). A composite runoff coefficient was calculated for each site. 
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2.4 Results 

 

The results of the Modified Rational Method analysis for the pre- and post-project Q100 flows are 

provided in Appendices A and B of this report respectively. Please refer Map Pocket 1 and Map 

Pocket 2 for the drainage area boundaries, nodes, and areas used in the Modified Rational 

Method analysis under pre-project and post-project conditions, respectively. Since this is a 

canyon restoration project, the existing impervious area as well as the hydrology of the basins is 

not anticipated to change. Hence, post-project runoff remains similar to pre-project runoff. A 

summary of the hydrologic results is provided below in Table 2.  

 
Table 2: Summary of Hydrologic Results 

Rational 
Method 

Node No.  
Q100 (cfs)1 Proposed Improvements 

System 1 – Node 135 8.8 
New inlets are being proposed and existing 24-inch CMP is 
being replaced by 24-inch RCP and extended to a well-
defined low point. 

System 2 – Node 210 3.0 
New inlet is being proposed and existing 18-inch CMP is 
being replaced by 18-inch RCP and extended to a well-
defined low point. 

System 3 – Node 315 5.9 
New inlet is being proposed and existing 18-inch CMP is 
being replaced by 18-inch RCP and extended to a well-
defined low point. 

System 4 – Node 410 2.1 
New inlet is being proposed and existing 12-inch CMP is 
being replaced by 18-inch RCP and extended to a well-
defined low point. 

System 5 – Node 515 1.4 
New inlet is being proposed and existing 14-inch dual 
concrete culvert is being replaced by 18-inch RCP and 
extended to a well-defined low point. 

System 6 – Node 685 54.7 
New inlets are being proposed and existing 18-inch CMP is 
being replaced by 42-inch RCP and extended to a well-
defined low point.  

System 7 – Node 745 5.7 
New inlets are being proposed and existing 15-inch Metal SD 
is being replaced by 18-inch RCP and extended to a well-
defined low point.  

System 8 – Node 850 12.9 Rip-rap of existing SDD-105 is being replaced.  

System 9 – Node 910 1.1 
New inlet is being proposed and existing 12-inch PVC is 
being replaced by 18-inch RCP and extended to a well-
defined low point. 

System 10 – Node 1020 4.6 
New inlets are being proposed and existing 10-inch CMP is 
being replaced by 18-inch RCP and extended to a well-
defined low point.  
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Rational 
Method 

Node No. 
Q100 (cfs)1 Proposed Improvements 

System 11 – Node 1110 1.8 Extending the existing 18-inch RCP to a well-defined low 
point. 

System 12 – Node 1210 5.1 
New inlet is being proposed and existing 12-inch PVC is 
being replaced by 18-inch RCP and extended to a well-
defined low point.   

System 13 –  
Node 1315 
Node 1345 

36.8 
41.9 

Inlets are being replaced and the existing 12- and 18-inch 
RCP are being replaced with 36-inch RCP. 

System 14 –Node 1410 5.6 New inlet and 18-inch RCP storm drain are being proposed. 

System 15 – Node 1530 36.9 
New inlets are being proposed and existing 18-inch CMP is 
being replaced by 36-inch RCP and extended to a well-
defined low point.    

System 16 – Node 1610 8.8 Inlet is being replaced and the existing 18-inch CMP is being 
replaced by an 18-inch RCP. 

System 17 – Node 040 186.7 

New storm drain is being proposed along Maple Street and 
tying into the existing 36-inch RCP  storm drain but is 
intended to tie into the ultimate condition storm drain as 
proposed by Maple Canyon Watershed Master Plan. 

 
 

Notes 

1. Q100, per AES Rational Method. Refer to Appendix A. 
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3.0 HYDRAULICS 

 

3.1 Hydraulic Methodology and Criteria 

The 100-year post-project peak flow rates determined using the Modified Rational Method were 

used for inlet sizing, storm drain sizing, energy dissipater design, and normal depth channel 

capacity for the proposed channel restoration downstream of System 13. AES Pipe Flow 

Hydraulics computer program was used to analyze hydraulic losses that occur within the 

proposed storm drain system to determine the hydraulic grade lines (HGLs). 

 

3.2 Inlet Design 

Inlet design calculations were completed using a spreadsheet based on the following equations 

from Chapter 3 of the City of San Diego Drainage Design Manual (January 2017) for grated 

inlets in a sump: 
 

Curb Inlets on Grade 

Q/LT = 0.7 (a+y)3/2 
 

Where:  Q = interception capacity of the curb inlet (cfs) 

y = depth of flow approaching the curb inlet (ft; maximum of y = 0.4) 

a = depth of depression of curb at inlet  (ft; use a = 0.33) 

LT = length of clear opening of inlet for total interception (ft) 

 

Curb Inlets in Sump 

Curb Inlet Capacity Operating as Shallow Depth Weir 

Q = CwLwd3/2 

Where:      Q = inlet capacity of the curb inlet, in cubic feet per second (cfs) 

       Cw = weir coefficient (3.0) 

    Lw = weir length, in feet (ft) 

   d = flow depth approaching inlet, in feet (ft) 
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Curb Inlet Capacity Operating as Orifice 

Q = 0.67hL(2gd0) 1/2 

d0 = (y+a) - (h/2) Sin Θ 

Where:  Q = inlet capacity of the curb inlet, in cubic feet per second (cfs) 

   h = curb opening height (ft) 

L = curb opening height 

   g = gravitational acceleration (32.2 ft/s2) 

   d0 = flow depth above inlet, in feet (ft) 

   y = depth of flow in adjacent gutter, in feet (ft) 

   a = curb inlet depression 

(h/2)SinΘ =adjustment for curb inlet throat width (h) and angle of throat incline Θ  

 

The capacity of the curb inlet on grade as a weir and orifice was calculated and the conservative 

of the two results were used to size the inlet. The depth of flow in the adjacent gutter (y) was 

calculated using Federal Highway Administration (FHWA) Hydraulic Toolbox, Version 2.1 and 

then used as an input in the spreadsheet. Combination inlets were proposed in areas where there 

are utility conflicts to provide enhance the interception capacity. The combination inlets were 

sized using Federal Highway Administration (FHWA) Hydraulic Toolbox, Version 2.1.   

 

Inlet Results 

The inlet design calculations along with back-up information are provided in Appendix D.  Inlets 

were sized for the 100-year storm event for the governing (maximum) condition. Each inlet was 

sized to provide 100% capture of the flow draining to the inlet (no bypass flow at any inlet), 

except where bypass flow occurs a downstream inlet was sized to capture the bypass flow. 

Bypass flows occurred in regions where the contributing area is large (System 6, 13 and 15) and 

the maximum opening length of 20 feet did not provide 100% capture. Refer to the drainage 

study map provided in Map Pocket 2 for the location of each inlet. 
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3.3 Storm Drain Design 

 
As a part of this project, storm drain systems in the canyon were aligned perpendicular to the 

slope wherever feasible and would outfall near the flowline of the canyon. The jurisdictional 

waters are a constraint and hence efforts were made so that systems were outside the 

jurisdictional waters. The storm drain system in the canyon includes an additional cleanout in the 

middle of the slope, a cleanout near the toe of the slope with an approximate 60-degree angle and 

a last pipe provided at a flat slope (i.e., approximately 0.5% to 1.0%) to further reduce the 

velocities prior to the energy dissipater at the outfall. 

 

The proposed storm drains conveying the 100-year storm event were analyzed using AES Pipe 

Flow based on 100-year peak flow rates estimated by the Modified Rational Method. 

 

AES Pipe Flow 

 

The AES Pipe Flow Hydraulics computer program was used to calculate the hydraulic and 

energy grade lines for the proposed storm drain systems.  The program performs gradually varied 

flow and pressure flow profile computations.  The results are provided in an incremental and 

summarized form, and indicate reaches of open channel and pressure flow within a given reach 

of pipe.  The program also accounts for losses that may occur due to friction, junction structures, 

pipe bends, etc.  The codes and an explanation of their function are as follows: 

 
Pipe Flow Hydraulic Processes (Codes) 

 

Code 1: Friction Losses 

Code 2: Manhole Losses 

Code 3: Pipe-bend Losses 

Code 4: Sudden Pipe-enlargement 

Code 5: Junction Losses 

Code 6: Angle-point Losses 

Code 7: Sudden Pipe-reduction 

Code 8: Catch Basin Entrance Losses 

Code 9:  Transition Losses 
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The storm drain system will be constructed of Reinforced Concrete (RCP) or equivalent. The 

Manning's roughness coefficient “n” used for the hydraulic calculations for RCP is 0.013. 

 

Pipe Flow Results 

 

The AES Pipe Flow computer outputs for the post-project condition are provided in Appendix D 

of this report. Node numbering used in the AES Pipe Flow computer analyses corresponds to the 

rational method node numbering used on the drainage study map, located in Map Pocket 2.  

 

Specifically, AES Pipe Flow analysis was completed for System 17 to reflect the immediate post 

project condition and the ultimate condition. The immediate post project condition proposes a 

48-inch RCP along Maple Street tying into an existing 36-inch RCP. The ultimate condition, as 

reflected in the WMP, proposes a 48-inch RCP tying into a proposed 96-inch RCP along State 

Street. The results of the AES Pipe Flow analysis for both of the above described conditions are 

included in Appendix D.  

 

3.4 Energy Dissipater Design 

 

Rip-rap Energy Dissipater (SDD-104) 

 

Energy dissipater (i.e. riprap) at the storm drain outfall will be specified using the City of San 

Diego – Standard Drawing Supplemental to Regional Standard Drawing (“D” Series) drawing 

number SDD-104, which provides rock classifications for design velocities entering riprap 

outfalls.  

 

The design velocity was determined from both the AES Pipe Flow hydraulic analyses for flow in 

the final reach of storm drain pipe leading to the outfall, and HEC-RAS hydraulic analyses for 

flow across the riprap pad immediately downstream of the outfall.  The AES Pipe Flow hydraulic 

analyses were used to determine the velocities of flow exiting the pipe at the outfall location and 

the HEC-RAS hydraulic analyses were used to determine the velocity of flow across the riprap 

pad and exiting the downstream end of the riprap pad. 
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HEC-RAS cross sections were taken at 1-foot intervals across the riprap pad in order to 

determine the location of the hydraulic jump that is expected to occur on the riprap pad.  The 

flow regime after the hydraulic jump is subcritical flow at normal depth, and the flow velocity 

after the hydraulic jump is expected to be less than 5 feet per second.  The riprap pad length was 

then specified to be 5 feet past where the velocity is less than 5 feet per second.  The riprap pad 

width is based on City of San Diego Regional Standard Drawing Riprap Energy Dissipation, 

drawing number SDD-104. 

 

Concrete Energy Dissipater (SDD-105) 

 

Concrete Energy dissipater at the storm drain outfalls will be specified using the City of San 

Diego – Standard Drawing Supplemental to Regional Standard Drawing (“D” Series) drawing 

number SDD-105. Please refer to civil plans for the details of the SDD-105. 

 

The design velocity of the SDD 105 should not exceed more than 35 fps based on the City of San 

Diego Standard Drawing (2018). Hence, the design velocity was determined from the AES Pipe 

Flow hydraulic analysis for flow in the final reach of the storm drain pipes leading to the outfalls. 

For System 6, the velocity into the proposed SDD-105 exceeds 35 fps as listed on the standard 

drawings. We recommend additional coordination with the City of San Diego Transportation and 

Storm Water (TSW) Department to determine whether this is an acceptable approach or whether 

further modifications to the design and layout are required for the final design submittal.  

 

Assuming, the flow off of all the proposed SDD-105 are subcritical and the flow weirs on to the 

riprap, the weir equation was used to calculate the depth (H) of the weir flow. The area of the 

weir (A) was then calculated and used to determine the velocity off of each of the dissipater 

(V=Q/A). Based on the exit velocity, the downstream riprap rock class was estimated using 

Table 200-1.7 of “The Whitebook” (2018 Edition).  

 

Energy Dissipater Results 

 

Rip-rap energy dissipater (SDD-104) has been proposed for majority of the systems which 

include Systems 1, 2, 3, 4, 5, 7, 9, 10, 11, 12, 15. Concrete energy dissipater (SDD-105) has been 
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provided for Systems 6 and 13 due to the location of the outfall. The structure will be recessed 

into the slope and will not plainly visible to community members using the trails within the 

canyon, as was expressed by community members. System 8 has an existing SDD-105 that will 

remain in place but the riprap pad at the end of the SDD-105 will be replaced. 

 

The energy dissipater design calculations are presented in Appendix E.  The dimensions and size 

of the dissipaters specified meet or exceed the requirements indicated on SDD-105.  The final 

energy dissipater dimensions are shown on the grading plans. 

 

3.5 Channel Capacity Analysis 

 

Normal Depth 

Normal depth calculations were conducted to size the proposed channel downstream of System 

13. The depth of flow in the channels was calculated using FHWA Hydraulic Toolbox, Version 

2.1. 

 

Channel Capacity Results 

The results of the normal depth hydraulic calculations using Hydraulic Toolbox for the post-

project condition are provided in Appendix F. An exceedance graph for the low-water crossing is 

also provided and reflects which storm will overtop the low-water crossing under various 

roughness values.  
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4.0 FEMA FLOODPLAIN  

Portions of Maple Canyon and the surrounding streets downstream of the canyon, specifically 

Maple Street, Dove Street, and State Street, are identified by FEMA FIRM Panel 06073C1885G 

to be in a Zone A floodplain. It is understood that the improvements associated with the Phase 2 

project include grading of the canyon and the installation of pre-cast concrete block grade control 

structures to flatten the effective slope of the canyon. It is recommended that detailed hydraulic 

analysis, via HECRAS or similar software, be performed for the proposed Phase 2 improvements 

to ensure compliance with FEMA NFIP regulations and the City of San Diego Floodplain 

ordinance.    
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5.0 CONCLUSION 

 

This design report summarizes the design approach and criteria utilized to address drainage 

components of this storm drain replacement project. The 100-year pre- and post-project 

condition hydrologic analyses have been performed.  The 100-year post-project peak flow rates 

were utilized to size the proposed drainage system. The peak discharge rates were determined 

using the Modified Rational Method based on the hydrologic methodology and criteria described 

in the City of San Diego, Drainage Design Manual January 2017 edition. 

 

Since this is a storm drain replacement project, existing impervious area as well as the hydrology 

of the basins is not anticipated to change. Hence, post-project runoff remains similar to pre-

project runoff.  

 

The 100-year, post-project peak flow rates were utilized to size the proposed drainage systems.    

The HGLs were determined for the proposed storm drain systems. Concrete energy dissipaters 

(SDD-105) have been proposed at the outfall locations to help reduce exit velocities from the 

outfall to non-erosive conditions. The dimensions and size of riprap (downstream of SDD-105) 

specified meets or exceeds the requirements indicated on SDD-105.   

 

The project is not subject to “Permanent Storm Water Requirements” according to the City of 

San Diego Storm Water Standards (SWS) Manual, (October 2018).  There are no proposed 

impervious surfaces and it only includes the removal and replacement of drainage infrastructure 

(i.e., inlets, storm drains, and outfall energy dissipation). Therefore, the project does not require a 

Standard Development Project Storm Water Quality Management Plan (SDP SWQMP) or 

Priority Development Project Storm Water Quality Management Plan (PDP SWQMP). 

 

 



 

APPENDIX A 

 

Modified Rational Method Analyses (100-year, 6-hour) 

[Pre-project Condition] 

























































































































































 

APPENDIX B 

 

Modified Rational Method Analyses (100-year, 6-hour) 

[Post-project Condition] 

Refer to Appendix A. Post-project runoff remains similar to pre-project runoff  



 

APPENDIX C 

 

Hydraulic Analyses – Inlet Sizing 

[Post-project Condition] 
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APPENDIX D 

 

Hydraulic Analyses – AES Pipeflow 

[Post-project Condition] 

 













































































































































































































 

APPENDIX E 

 

Energy Dissipater Design 

 



bvuppalapati
Text Box
End of Wing WallStart of 1/4 Ton

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of 1/4 Ton

bvuppalapati
Text Box
RIP RAP PAD AT NODE 145SYSTEM 4 MAPLE CAYON RESTORATION PHASE 1













bvuppalapati
Text Box
End of Wing WallStart of No.2 Backing

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of No.2 Backing

bvuppalapati
Text Box
RIP RAP PAD AT NODE 225SYSTEM 4 MAPLE CAYON RESTORATION PHASE 1















bvuppalapati
Text Box
End of Wing WallStart of Facing Class

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of Facing Class

bvuppalapati
Text Box
RIP RAP PAD AT NODE 335SYSTEM 4 MAPLE CAYON RESTORATION PHASE 1















bvuppalapati
Text Box
RIP RAP PAD AT NODE 430 SYSTEM 4 MAPLE CAYON RESTORATION PHASE 1

bvuppalapati
Text Box
End of Wing Wall

bvuppalapati
Text Box
Start of No.2 Backing

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of No.2 Backing

















bvuppalapati
Text Box
RIP RAP PAD AT NODE 525SYSTEM 5 MAPLE CAYON RESTORATION PHASE 1

bvuppalapati
Text Box
End of Wing WallStart of No.2 Backing

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of No.2 Backing















bvuppalapati
Text Box

bvuppalapati
Text Box
695 System 6

bvuppalapati
Text Box
04/02/201918022-F

bvuppalapati
Text Box
42"

bvuppalapati
Text Box
42"

bvuppalapati
Text Box
14'

bvuppalapati
Text Box
10.5'

bvuppalapati
Text Box
14'

bvuppalapati
Text Box
23.75'

bvuppalapati
Text Box
23.75'

bvuppalapati
Text Box

bvuppalapati
Text Box





bvuppalapati
Polygonal Line

















bvuppalapati
Text Box
End of Wing WallStart of 1/4 Ton

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of 1/4 Ton

bvuppalapati
Rectangle

bvuppalapati
Rectangle

bvuppalapati
Text Box
Decimal Slope of EGL = (107.93-104.39)/3 = 1.2 ft/ft(Used for tractive force calculations)

bvuppalapati
Text Box
RIP RAP PAD AT NODE 755SYSTEM 7 MAPLE CAYON RESTORATION PHASE 1



















bvuppalapati
Rectangle



bvuppalapati
Text Box
RIP RAP PAD AT NODE 925SYSTEM 5 MAPLE CAYON RESTORATION PHASE 1

bvuppalapati
Text Box
End of Wing WallStart of No.2 Backing

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of No.2 Backing















bvuppalapati
Text Box
End of Wing WallStart of No.2 Backing

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of No.2 Backing

bvuppalapati
Text Box
RIP RAP PAD AT NODE 1045SYSTEM 5 MAPLE CAYON RESTORATION PHASE 1























bvuppalapati
Text Box
End of Wing WallStart of No.2 Backing

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of No.2 Backing

bvuppalapati
Text Box
RIP RAP PAD AT NODE 1125SYSTEM 5 MAPLE CAYON RESTORATION PHASE 1











bvuppalapati
Text Box
End of Wing WallFacing Class

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of Facing Class

bvuppalapati
Text Box
RIP RAP PAD AT NODE 1230SYSTEM 5 MAPLE CAYON RESTORATION PHASE 1

















bvuppalapati
Text Box

bvuppalapati
Text Box
1350 System 13

bvuppalapati
Text Box
3/31201918022-F

bvuppalapati
Text Box
36"

bvuppalapati
Text Box
36"

bvuppalapati
Text Box
12'

bvuppalapati
Text Box
9.25'

bvuppalapati
Text Box
12'

bvuppalapati
Text Box
20.75'

bvuppalapati
Text Box
20.75'







bvuppalapati
Polygonal Line



















bvuppalapati
Text Box
End of Wing WallStart of 1/4 Ton

bvuppalapati
Text Box
Hydraulic Jump

bvuppalapati
Text Box
End of 1/4 Ton

bvuppalapati
Text Box
RIP RAP PAD AT NODE 1570SYSTEM 5 MAPLE CAYON RESTORATION PHASE 1





















1570_V.RES
          2.920          1.866      7.984          2.856           804.59
          3.958          1.850      8.064          2.860           805.80
          5.207          1.834      8.145          2.865           807.18
          6.696          1.819      8.229          2.871           808.74
          8.459          1.803      8.314          2.877           810.49
         10.536          1.787      8.402          2.884           812.42
         12.980          1.771      8.491          2.892           814.54
         15.854          1.756      8.583          2.900           816.86
         19.242          1.740      8.677          2.910           819.38
         21.530          1.731      8.731          2.916           820.91
------------------------------------------------------------------------------
  NODE  1520.00 : HGL = <  178.336>;EGL= <  179.203>;FLOWLINE= <  176.360>

******************************************************************************
  FLOW PROCESS FROM NODE  1520.00 TO NODE  1520.00 IS CODE =  8
  UPSTREAM NODE  1520.00     ELEVATION =   176.36  (FLOW UNSEALS IN REACH)
------------------------------------------------------------------------------
  CALCULATE CATCH BASIN ENTRANCE LOSSES(LACFCD):
  PIPE FLOW =      36.90 CFS          PIPE DIAMETER =  36.00 INCHES
  FLOW VELOCITY =   7.47 FEET/SEC.    VELOCITY HEAD =  0.868 FEET
  CATCH BASIN ENERGY LOSS = .2*(VELOCITY HEAD) = .2*(  0.868) =  0.174
------------------------------------------------------------------------------
  NODE  1520.00 : HGL = <  179.377>;EGL= <  179.377>;FLOWLINE= <  176.360>

******************************************************************************
  UPSTREAM PIPE FLOW CONTROL DATA:
  NODE NUMBER =  1520.00            FLOWLINE ELEVATION =   176.36
  ASSUMED UPSTREAM CONTROL HGL =    178.34 FOR DOWNSTREAM RUN ANALYSIS

==============================================================================
  END OF GRADUALLY VARIED FLOW ANALYSIS
� 
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Channel Capacity – Normal Depth 















 

MAP POCKET 1 

 

Drainage Study Map 

for 

Maple Canyon Restoration – Phase I 

[Pre-project Condition] 











 

MAP POCKET 2 

 

Drainage Study Map 

for 

Maple Canyon Restoration – Phase I 

 [Post-project Condition] 
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